
APPENDIX C:
 WATER SUPPLY REPORT









































































































































































MEMBRANE SERVICES

AND PRODUCTS



STANDARD ELEMENTS CROSS-REFERENCE GUIDE

8" RO MEMBRANES

Type FILMTEC Hydranautics FLUID SYSTEMS™ TriSep™ DESAL™ Osmonics™
TFC - 365 sq ft. BW30-365 CPA2 8822HR-365 8040-ACM2-TSA 815-HF(PA)
TFC - 400 sq. ft. BW30-400 CPA3 8822HR-400 8040-ACM2-UWA AG8040F400 815-HF(PA)-400
TFC - LP - 400+ sq. ft. BW30LE-440 ESPA1 8821ULP-400 8040-ACM4-UWA AK8040F400
TFC - LF - 365 sq. ft. BW30-365FR LFC1 8040-X201-TSA
TFC - SW SW30-8040 SWC2 2822SS-360 8040-ACMS-SSA SE8040F
TFC - SW SW30HR-8040 SWC1 2822SS 8040-ACMS-SPA AD8040F
TFC - SW SW30HR-380 SWC3 2822SS-360 8040-ACMS-SPA SC8040F
CA CAB1 8221SD 8040-SB50-TSA CE8040F 815-SR
CA CAB2 8221HR 8040-SB20-TSA CD8040F 815-HR
CA CAB3 8221HR 8040-SB20-TSA CD8040F 815-HR
NF NF40-8040 8921S 8040-XN40-TSA DL8040F 815-NF300(PA)
NF NF70-400 8040-UHY-ESNA 8040TS80-UWA HL8040F400
UF 8040-TFF-P100 8040-UE50-TXA EW8040F 815-PT3PS

4" RO MEMBRANES

Type FILMTEC Hydranautics FLUID SYSTEMS TriSep DESAL Osmonics
TFC - 4040 BW30-4040 CPA2-4040 4820HR 4040-ACM2-TSF AG4040FF 414-HF (PA)
TFC - LP - 4040 BW30LE-4040 ESPA1-4040 4821ULP 4040-ACM4-TSF AK4040FF
TFC - SW - 4040 SW30-4040 SWC1-4040 1820SS 4040-ACMS-SSF SE4040FF
TFC - TW - 4040 TW30-4040 4040-ACM2-TST AG4040TF
CA CAB1-4040 4221SD 4040-SB50-TSA CE4040F
CA CAB2-4040 4221HR 4040-SB20-TSA CD4040F
TFC-NF NF40-4040 4921S DL4040F 411-NF300(PA)
TFC-NF NF70-4040 4040-UHT-ESNA 4040-TS80-TSF HL4040FF
UF 4040-TFV-P100 4040-UE50-TXF EW4040F 411-PT3PS

TFC= Thin Film Composite LP = Low Pressure LF = Low Fouling SW = Seawater
TW = Tap Water NF= Nanofilter CA= Cellulose Acetate UF= Ultrafilter

8" RO MEMBRANES
Manufacturer Model GPD % Reject

(min.)

FILMTEC™ BW30-365 9,500 99 
FILMTEC BW30-400 10,500 99
FILMTEC BW30LE-440 11,500 99
FILMTEC BW30-365FR 9,500 99
FILMTEC RO-390-FF 6,800 98
FILMTEC HSRO-390-FF 6,800 98
FILMTEC SW30-8040 6,000 98.6
FILMTEC SW30HR-8040 4,000 99.2
FILMTEC SW30HR-380 6,000 99.4

Hydranautics® CPA2 10,000 99.2
Hydranautics CPA3 11,000 99.6
Hydranautics CPA4 6,000 99.7
Hydranautics ESPA1 12,000 99
Hydranautics ESPA2 9,000 99.5
Hydranautics ESPA3 15,000 98
Hydranautics LFC1 10,000 99
Hydranautics SWC1 5,000 99.6
Hydranautics SWC2 6,200 99.2
Hydranautics SWC3 5,900 99.6

4" RO MEMBRANES
Manufacturer Model GPD % Reject

(min.)

FILMTEC BW30-4040 2,200 98
FILMTEC BW30LE-4040 2,800 98
FILMTEC RO-4040-FF 2,400 99.5
FILMTEC HSRO-4040-FF 1,900 99.5
FILMTEC SW30-4040 1,500 99.2
FILMTEC SW30HR-4040 1,000 99.2
FILMTEC TW30-4040 2,200 98

Hydranautics CPA2-4040 2,250 99.2
Hydranautics ESPA1-4040 2,600 99
Hydranautics ESPA2-4040 1,900 98
Hydranautics ESPA3-4040 3,000 98
Hydranautics SWC1-4040 1,100 99.6
Hydranautics SWC2-4040 1,400 99.2

Items in RED are stocked by USFilter. For availability of other items,
please contact your local USFilter sales representative.

RO MEMBRANE PRODUCT GUIDE



6

USFILTER'S MEMBRANE CARE PROGRAM

PLATINUM LEVEL CLEANING PROGRAM:
• Determination of the proper

cleaning chemicals, dosage rates

and sequences

• Evaluation of feedwater analysis

and operation data prior to

fouling

• In-house experimentation and 

analytical diagnostic testing, as

required

• 100% of the elements pre- and 

post-tested 

• Elements bagged, boxed, palletized

and (on request) preserved

• Report issued with the membranes

GOLD LEVEL CLEANING PROGRAM:
• Determination of the proper

cleaning chemicals, dosage rates

and sequences

• Evaluation of feedwater analysis

and operation data prior to

fouling

• In-house experimentation and

diagnostic testing, as required

• Approximately 10% of the

elements pre- and post-tested

• Elements bagged, boxed, palletized

and (on request) preserved

• Report issued with the membranes

SILVER LEVEL CLEANING PROGRAM:
• Standard low pH followed by 

high pH cleaning procedures

• No pre- and post-testing

• Elements bagged, boxed, palletized

and (on request) preserved

• Recommended for high volume

quick turnaround applications

The benefits of off-site membrane cleaning:

• Improves membrane reject and flow reducing post-RO polishing costs

• Increases membrane life

• Costs less than replacement membranes 

• Reduces direct labor costs

• Reduces system downtime from days to hours (especially with USFilter rental

elements)

• Removes discharge of cleaning chemicals avoiding wastewater issues and plant upsets

• Eliminates record keeping and storage of cleaning chemicals

• Reduces power consumption

• Reduces water consumption and related waste disposal volume caused by fouled

membranes

YOU CHOOSE FROM

THREE LEVELS OF SERVICE

Optimally, membrane cleaning should be performed more as a matter of routine

maintenance than by necessity. We have observed in the field that cleanup frequency

varies from weekly to annually. As a general rule of thumb, USFilter recommends that

systems with good feedwater quality and pretreatment require a cleanup once every

three to six months as a good maintenance procedure.

USFilter offers three levels of off-site cleaning service for your 4" and 8" elements.

You choose the level of service that meets your needs and budget.

Dirt and debris plugging feed end of
the element

Biological and silt fouling of  the
membrane surface
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MEMBRANE CLEANING TO EXTEND MEMBRANE LIFE AND REDUCE OPERATING COSTS

USFilter can provide on-site membrane cleaning services utilizing your clean-in-

place (CIP) skid and standard cleaning procedures. Depending on your needs, we can

provide on-site labor and/or supervisory personnel, along with the cleaning chemicals.

USFilter Regional 

Membrane Care Centers

• Fallsington, PA 

• Conroe, TX 

• Los Angeles, CA

• Milpitas, CA 

• Rockford, IL

• Jacksonville, FL 

• Toronto, Ontario, Canada 

Figure 1 Figure 2

Figure 3 Figure 4
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OFF-SITE CLEANING The results of off-site cleaning are

dramatically different from on-site

cleaning. Through the operation of over

1,000 membrane systems, USFilter’s

specially designed off-site membrane

cleaning facilities provide better cleaning,

extend membrane life and are more cost

effective than on-site cleanings. 

Conventional on-site cleanings can

increase the life of a membrane, but the

flow rates will eventually  decline (see

Figure 1). 

USFilter’s off-site cleaning process is

specifically designed to restore RO

membranes to or near the original

manufacturer’s performance specifica-

tions. Our proprietary equipment and

strict cleaning process - air dosage rates,

temperature and flow rates – are tightly

controlled to ensure optimum cleaning

performance, resulting in longer intervals

between cleanings and/or replacement.

The cleaning process does not affect the

structural integrity of the membrane

and, therefore, does not void the manu-

facturer’s warranty. 

Figures 2, 3 and 4 illustrate the

dramatic gains that can be achieved with

off-site membrane cleaning and recovery.
Membrane care center
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MEMBRANE CARE FOR YOUR SYSTEM

USFilter is the innovative leader in continually defining industry standards, pioneering

new techniques in system design and establishing new applications to meet high-purity water

requirements. Our wide range of technologies includes the membrane purification processes -

Reverse Osmosis (RO), Ultrafiltration (UF), Microfiltration (MF) and Nanofiltration (NF).

We design, build, install, operate and service these systems. Our extensive operational

experience is unmatched in the water industry, with responsibility for over 1,000 RO systems

and 50,000+ membranes. USFilter combines proven technologies and operational experience

to provide economical, reliable solutions.

USFilter’s Membrane Care ProgramSM

provides the services and products to keep

your system operating at peak perfor-

mance.  Whether you need our world-

class design services or assistance

optimizing your current membrane

system, we can assist you through our

Membrane Center of Excellence.  This

center is dedicated to developing new

membranes, optimizing existing

membranes and creating innovative

cleaning techniques.

USFilter is your single source for all

replacement membranes, accessories and

parts. In addition to our large inventory

of membranes and replacement parts, our

trained service technicians can provide

assistance with membrane removal, instal-

lation and/or cleaning (on- or off-site).

We offer membrane autopsies and

complete laboratory services to evaluate

system performance and improve produc-

tivity. Our service contracts provide peace

of mind knowing your system is being

monitored and maintained by trained

USFilter technicians. They ensure your

system is operating at peak design levels

and downtime is minimized, so you can

concentrate on your core business. At

USFilter, we have the right products and

services to meet your needs and budget.

Your water purification system is a

long-term investment. It makes sense to

protect your investment by partnering

with USFilter for long-term performance

and reliable, continuous service.

USFilter Regional Distribution

and Stocking Facilities

• Billerica, MA

• Fallsington, PA 

• Jacksonville, FL

• Rockford, IL

• Conroe, TX 

• Signal Hill, CA 

• Toronto, Ontario,  Canada

• Large inventory of stocked membranes – FILMTEC and Hydranautics
• 7 regional membrane care centers
• 24-hour customer service
• Same day shipment of stocked membranes
• RO accessories and cleaning chemicals
• Rental RO membranes
• Extensive analytical and laboratory testing
• Data analysis, normalization and technical system evaluation
• Complete off-site membrane cleaning, performance recovery and testing services
• On-site membrane cleaning services
• Service and maintenance contracts
• Trained technical and service phone support staff
• Troubleshooting and field engineering support
• Local support and service network
• Personnel training
• Mobile RO systems for long or short term requirements

USFILTER CAPABILITIES

 



The membrane separation process

utilizes a high-pressure feed to force

water through a semipermeable barrier.

As the water passes through the

membrane, contaminants are rejected

and eventually flushed away to a

wastestream. The concentration of the

contaminants is a critical factor in the

design and operation of a membrane

system. During normal operations,

membranes can become fouled by

scaling salts, inorganic oxides, colloidal

material, or biological matter. 

Fouling involves the entrapment of

material in the feed/brine path or deposits

on the surface of the membrane. These

deposits can accumulate until they cause a

loss in productivity, increase in feed

pressure requirements, loss of salt

rejection, or all three. 

USFilter can determine the source of

your fouling problem and make recom-

mendations on the selection and purchase

of proper chemical treatments and, if

necessary, appropriate pretreatment steps.

Our broad membrane system expertise

enables us to provide reliable diagnosis

methods and sound troubleshooting to

return your equipment to optimum

performance. We are able to work with all

the RO chemical manufacturers and

provide you with the best combination

RO antiscalants, chemical feed systems

and dosing rates to keep your RO system

running smoothly.

RO FOULING COMPONENTS

Metal Oxides
• Iron
• Manganese
• Aluminum

Scaling Salts
• Calcium Carbonate
• Calcium Sulfate
• Barium Sulfate
• Strontium Sulfate
• Calcium Fluoride
• Silica

Colloids (SDI)
• Silica
• Clay
• Silt
• Rust

Organic (TOC)
• Humic Acids and Other 

Natural Organics
• Coagulants - Flocking Agents
• Incompatible Pretreatment 

Chemicals

Biological
• Organic Slimes
• Bacteria
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MEMBRANE PRODUCTS TO KEEP YOUR SYSTEM RUNNING

YOUR FULL SERVICE MEMBRANE SUPPLIER We understand how important it is for your membrane system to operate reliably and

economically. That’s why we offer a wide range of cost-effective aftermarket products to keep

your system up and running. From replacement membranes and system components to

cleaning chemicals, we have the products when and where you need them. 

USFilter is your leading source for

replacement membranes. We supply

elements from all of the major manufac-

turers. For your convenience, we inventory

FILMTEC and Hydranautics membranes

at our seven regional distribution facilities.

This enables us to meet short lead times

and thereby minimize your system’s

downtime. Whether it involves normal

wear-and-tear replacement, maintenance

or spares inventory, USFilter has the

products to support your membrane

system. In addition to our inventory of

elements, our regional distribution

facilities also stock major components,

such as replacement gauges, pumps and

end caps. USFilter can deliver the part you

need in the time frame you need it.

REPLACEMENT MEMBRANES AND

SYSTEM COMPONENTS

MEMBRANE FOULING AND THE

RIGHT CLEANING CHEMICALS

Membrane Components



Flexibility plays a major role in

USFilter’s service strength. Customer-

tailored maintenance agreements can be

designed to meet any need and budget.

Selection of services, service frequency

and billing configurations are determined

by your needs and can be upgraded at

any time. Agreements can include

warranty extensions, preventative mainte-

nance, emergency repair, parts and

expendables.
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THE RIGHT SERVICES FOR YOU AND YOUR SYSTEM

COMPLETE SERVICES FOR YOUR

MEMBRANE SYSTEM

At USFilter, our customers are our number one priority – before and after the sale. USFilter’s

professional services not only help you select the right water treatment system, but we also offer

complete support at every phase throughout the life of your system. These services include water

quality analyses, system installations and start-ups, membrane cleanings and maintenance contracts.

NON-DESTRUCTIVE TESTS:
• External visual exam
• Bubble test - physical integrity of

the membrane envelope tested 
• Membrane performance testing –

flux, pressure and percent reject
• Analysis of cleaning solution

DESTRUCTIVE TESTS:
• Internal visual exam
• Coupon testing of membrane

surface 
• Dye testing 
• Metals analyses 
• Digestion – ICP
• SEM EDX

ORGANIC ANALYSES:
• FTIR spectroscopy
• HPLC–FTIR and/or UV 

spectroscopy
• GCMS spectroscopy
• Loss on ignition – organic vs.

inorganic foulants
• Fujiwara test – chlorine oxidation

of polyamide elements

CONTRACT SERVICES

LOW FOULING MEMBRANES

AND ORGANICS

USFilter was instrumental in the

development of low fouling membranes

by the manufacturers; however, they were

not the sole answer to tough organic

fouling applications. USFilter developed a

proprietary RO system operation protocol

to significantly reduce membrane fouling.

The combination of low fouling elements

with the operation protocol has changed

the cleaning frequency from weekly to

once every 4-6 months in some cases. If

you have a tough organic fouling problem,

USFilter has the answer.

USFilter is committed to providing

the services required to keep your water

treatment systems operating at peak

performance. Our analytical testing

includes feedwater and outlet water

analyses and various membrane analytical

techniques. Our Membrane Center of

Excellence can provide feed, concentrate

and permeate water analyses, SDI pad

analyses and various membrane analytical

techniques. These include non-destruc-

tive, destructive and complete autopsies

and optimum cleaning analyses.

Membrane analysis assists in identifying

the fouling agent(s), proper cleaning

techniques and proper pretreatment

methods to prevent reoccurring fouling. 

MEMBRANE CENTER OF EXCELLENCE

ANALYTICAL SERVICES

Example of destructive autopsy



WITH OVER 80 SERVICE CENTERS IN NORTH AMERICA, USFILTER IS READY

TO SERVE YOU QUICKLY AND EFFICIENTLY

In accordance with USFilter policy for continual product
development and improvement, we reserve the right to
change product specifications within this literature at any
time, without prior notice. 
FILMTEC is a trademark of FilmTec Corporation, a
wholly owned subsidiary of The Dow Chemical
Company. Hydranautics is a registered trademark of
Hydranautics Corporation. FLUID SYSTEMS is a
trademark of Koch Membrane Systems, Inc. TriSep is a
trademark of TriSep Corporation. DESAL is a trademark
of Desalination Systems, Inc. Osmonics is a trademark of
Osmonics, Inc.

North America Customer & Technical Service Network

In the Continental United States

800.466.7873 24 hour Customer Service

800.435.3223 Mobile Hotline 

800.582.5261 Technical Support

4669 Shepherd Trail

Rockford, IL 61103

In Canada East (Toronto)

905.890.2803  24 hour Customer Service 

In Canada West (Calgary)

403.250.2650  24 hour Customer Service

or contact your local USFilter branch 

www.usfilter.com

© 2005 USFilter Corporation 
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